The characterizations of the closed ranges of the multiplication operators and i in this paper. 2 operators and the composition operators on L (X) are reported
For a complex-valued measurable function 6 on X the set Z is defined by Z 9 = X\{x € X : 6(x) = 0} .
Multiplication operators and composition operators with closed ranges
First we shall give some examples of the multiplication operators and the composition operators with non-closed ranges. T h e n t h e r a n g e o f M a c o n s i s t s o f a l l s e q u e n c e s < 6 , 6 _ , 6 _ , . Since C, i s one-to-one the range of C, i s not closed.
LEMMA 2 . 1 . Let A € B(H) . Then A has closed range if and only if it is bounded away from zero on [N(A))
Proof. The necessary part follows from [7, Problem hlj, and sufficiency i s clear.
COROLLARY. Every partial isometry has closed range.
. Then M Q has closed range if and only if 9 is bounded away from zero on Z .
Proof. Let X= {x : 6(x) = 0} and X = X\X . Then we can write
Q
Now suppose 6 is bounded away from zero on Z . Then M-is invertible
Since X is a-finite, we can write X = U Y. , where X(Y. away from zero on Z , which implies that 6 is bounded away from zero on Z . Hence, by Theorem 2.1, A has closed range.
The necessary part follows similarly. Hence, by Theorem 2.2, C, has closed range.
LEMMA 2.3. Let A € B(H) . Then A has closed range if and only if

